Vertical and seasonal patterns in competition for microalgae between intertidal gastropods.
Grazing by the snail Nerita atramentosa and the limpet Cellana tramoserica caused similarly great reductions in abundance of microalgae - measured by direct counts and by estimation of chlorophyll analyses. A smaller snail, Bembicium nanum, caused smaller reductions of microalgal resources, compared with ungrazed areas. These results were consistent with the competitive abilities of these three species. Chlorophyll concentrations in samples of grazed rocks were reliable estimates of the nature and abundance of food available to the grazers.Inter- and intra-specific competition amongst Nerita and Cellana were investigated at various densities in experimental cages. To examine the effects of different availability of food resources, the experiments were repeated at three heights on the shore (abundance of food decreases with height) and during autumn/winter and spring/summer periods of the year (less food is available during summer).Density-dependent mortality of Cellana was caused by the presence of other limpets, or of Nerita. Mortality was greatest at higher levels and during the spring/summer and was significantly, negatively correlated with mean chlorophyll concentration in the experimental cages. The only exception was that all limpets suddenly died in cages at the highest level during the summer period, which cannot be explained solely by competitive interactions. Nerita showed no density-dependent mortality during the short periods of these experiments. Tissue-weights of Nerita declined with increased density, but the effect of Cellana was not as great as the intraspecific effect of Nerita. Snails retained weight better at lower than at higher levels, and during the autumn/winter which is consistent with the availability of food. Tissue weights of both Nerita and Cellana were positively correlated with chlorophyll concentrations inside the cages in both seasons investigated.These experimental results demonstrate that intensity of competition will vary from place to place and time to time according to the densities and mixtures of the grazers, and according to the availability of microalgal food.